A comparative analysis of resonance energy transfer methods for Alzheimer related protein-protein interactions in living cells.
Fluorescence resonance energy transfer (FRET) and bioluminescence resonance energy transfer (BRET) are extensively used to analyze protein interactions occurring in living cells. Although these two techniques are broadly applied in cellular biology, comparative analysis of their strengths and limitations is lacking. To this end, we analyzed a small network of proteins involved in the amyloidogenic processing of the Alzheimer β-amyloid precursor using FRET based cytometry, BRET, and fluorescence lifetime imaging microscopy (FLIM). Using all three methods, we were able to detect the interactions of the amyloid precursor protein with APBB1, APBB2, and APP itself. And we found an unreported interacting pair, APP-APH1A. In addition, we show that these four interacting pairs exhibit a strong FRET correlation with the acceptor/donor expression ratios. Overall the FRET based cytometry was the most sensitive and reliable approach to screen for new interacting proteins. Therefore, we applied FRET based cytometry to study competitive binding of two proteins, APBB1 and APBB2, with the same APP target.